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(57) ABSTRACT

The present invention discloses an integrated circuit having
electromagnetic shielding capability and the manufacturing
method thereof. An embodiment of the said integrated circuit
comprises: a semiconductor circuit structure including a first
surface which covers an electromagnetic radiation area; an
electromagnetic shielding layer covering the first surface and
including at least one contact; and at least one conducting
path operable to electrically connect the at least one contact
with a steady voltage and thereby shield off the electromag-
netic wave from the electromagnetic radiation area, wherein
the current running through the electromagnetic shielding
layer is zero or less than the maximum current running
through the electromagnetic radiation area.

21 Claims, 12 Drawing Sheets
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1
INTEGRATED CIRCUIT HAVING
ELECTROMAGNETIC SHIELDING
CAPABILITY AND MANUFACTURING
METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an integrated circuit and
the manufacturing method thereof, especially to an integrated
circuit having electromagnetic shielding capability and the
manufacturing method thereof.

2. Description of Related Art

Electronic products will generate electromagnetic waves
during operation, which may interfere with the normal opera-
tion of other devices and cause human health harmful influ-
ence. In view of this problem, most countries establish regu-
lations against electromagnetic waves of electronic products,
s0 as to prevent the damage of electromagnetic interference
(EMD).

The main component “integrated circuit (IC)” of an elec-
tronic product is a major source of electromagnetic waves. In
order to prevent the electromagnetic waves of IC from mak-
ing EMI, some prior art uses soft/hard metal objects or wave-
adsorbing materials to cover the packaged IC after it is
installed on a circuit board, so that the electromagnetic waves
from the IC could be isolated. However, this solution will lead
to a high cost and consume a lot of circuit board area and
installation space, which is not cost-effective and unfavorable
to miniaturization applications.

In consideration of the above, this industry looks forward
to a solution capable of preventing EMI without costing too
much and consuming too much area and/or volume.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an inte-
grated circuit having electromagnetic shielding capability
and the manufacturing method thereof capable of resolving
the problems of the prior art.

The present invention discloses an integrated circuit hav-
ing electromagnetic shielding capability. An embodiment of
the integrated circuit comprises: a semiconductor circuit
structure including a first surface which covers an electro-
magnetic radiation area; an electromagnetic shielding layer
such as a metal layer covering the first surface and including
at least one contact; and at least one conducting path such as
abonding wire operable to electrically connect the at least one
contact with a steady voltage and thereby shield off the elec-
tromagnetic wave from the electromagnetic radiation area,
wherein the current running through the electromagnetic
shielding layer is zero or less than the maximum current
running through the electromagnetic radiation area. For
instance, the current running through the electromagnetic
shielding layer is less than one-Nth of the said maximum
current in which the N could be 10 or a value capable of
preventing the electromagnetic shielding layer from generat-
ing effectual electromagnetic wave. In the above-mentioned
embodiment, the steady voltage is a grounding voltage, a high
DC voltage or a low DC voltage; in an alternative embodi-
ment, the variation of the steady voltage within a unit period
is less than a predetermined value.

The present invention also disclose an integrated circuit
manufacturing method having electromagnetic shielding
capability. An embodiment of the method comprises the fol-
lowing steps: forming a semiconductor circuit structure
including a first surface which covers an electromagnetic
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radiation area; forming an electromagnetic shielding layer
which covers the first surface and includes at least one con-
tact; and forming at least one conducting path operable to
electrically connect the at least one contact with a steady
voltage and thereby shield off the electromagnetic wave from
the electromagnetic radiation area, wherein the current run-
ning through the electromagnetic shielding layer is zero or
less than the maximum current running through the electro-
magnetic radiation area.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiments that are illustrated in the various figures and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an embodiment of the integrated circuit
having electromagnetic shielding capability of the present
invention.

FIG. 2a illustrates an exemplary implementation based on
the embodiment of FIG. 1.

FIG. 254 is another exemplary implementation based on the
embodiment of FIG. 1.

FIG. 3a illustrates an exemplary implementation based on
the embodiment of FIG. 1.

FIG. 34 is another exemplary implementation based on the
embodiment of FIG. 1.

FIG. 3¢ is yet another exemplary implementation based on
the embodiment of FIG. 1.

FIG. 3d is a further exemplary implementation based on
the embodiment of FIG. 1.

FIG. 4 illustrates an exemplary implementation based on
the embodiment of FIG. 1.

FIG. 5a illustrates an exemplary implementation based on
the embodiment of FIG. 1.

FIG. 554 is another exemplary implementation based on the
embodiment of FIG. 1.

FIG. 5¢ is yet another exemplary implementation based on
the embodiment of FIG. 1.

FIG. 6 illustrates an embodiment of the integrated circuit
manufacturing method having electromagnetic shielding
capability of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following description is written by referring to terms
acknowledged in this invention field. If any term is defined in
the description, such term should be explained accordingly.
Besides, the connection between objects or events in the
embodiments of this specification can be direct or indirect
provided that these embodiments are still applicable under
such connection. Said “indirect” means that an intermediate
object or a physical space is existed between the objects, or an
intermediate event or a time interval is existed between the
events. In addition, the following description relates to an
integrated circuit and the manufacturing method thereof, and
the details of the circuit and method that have been well
known in this field will be omitted if such details have little to
do with the features of the present invention. Furthermore, the
shape, size, and ratio of any element and the step sequence of
any flow chart in the figures of this specification are just
exemplary for understanding, not limitations in the scope of
this invention.

The present invention comprises an integrated circuit hav-
ing electromagnetic shielding capability and the manufactur-
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ing method thereof. The said integrated circuit and manufac-
turing method are capable of resolving the problem of
electromagnetic interference (EMI) in a cost-effective and
space-saving manner. Provided that an alternative means is
available and reasonable, people of ordinary skill in the art
can use such means similar or equivalent to that described in
this specification to carry out the present invention. The inte-
grated circuit of the present invention could be a fully pack-
aged device or a device needing to be packaged, and may
include well known element(s). The detail of such known
element(s) will be properly omitted provided that this omis-
sion nowhere dissatisfies the disclosure and enablement
requirements. In addition, the method ofthe present invention
could be carried out by utilizing an existing or self-developed
semiconductor manufacturing process.

Please refer to FIG. 1 which illustrates an embodiment of
the integrated circuit having electromagnetic shielding capa-
bility of the present invention. As it is shown in FIG. 1, the
integrated circuit 100 comprises: a semiconductor circuit
structure 110, an electromagnetic shielding layer 120 and at
least one conducting path 130. The said semiconductor circuit
structure 110 could be a known or self-designed structure,
including a first surface 112 which could be some or the total
surface of the semiconductor circuit structure 110 and covers
an electromagnetic radiation area 114 of the semiconductor
circuit structure 110. The electromagnetic radiation area 114
could be a conductor (e.g., a straight line conductor) through
which a current is running or could be an area including such
the conductor. The said electromagnetic shielding layer 120
could be a metal layer, a wave-adsorbing layer, a composite
layer of metal and wave-adsorbing material or the like, cov-
ering the first surface 112 and including at least one contact
122. In this embodiment, the at least one contact 122 is not
electrically connected with any circuit (especially any heavily
power-consuming circuit) of the semiconductor circuit struc-
ture 110; in an alternative embodiment, the at least one con-
tact 122 is merely electrically connected with some voltage-
steady circuit (e.g., electrostatic discharge (ESD) circuit) of
the semiconductor circuit structure 110, wherein the electri-
cal connection excludes a connection passing through a
ground. The said at least one conducting path 130 such as a
bonding wire or its equivalent is operable to electrically con-
nect the at least one contact 122 with a steady voltage Vs and
thereby keep the voltage of the electromagnetic shielding
layer 120 at the steady voltage Vs to shield off the electro-
magnetic wave from the electromagnetic radiation area 114,
wherein the steady voltage Vs is a grounding voltage (e.g., a
signal ground, a.k.a., system ground, or a chassis ground) or
a low-frequency voltage (i.e., a voltage, e.g., a DC high volt-
age VDD or a DC low voltage VSS from a power supply,
whose variation within a predetermined period is lower than
a predetermined value) and the current running through the
electromagnetic shielding layer 120 is zero or less than the
maximum current running through the electromagnetic radia-
tion area 114. For instance, the current running through the
electromagnetic shielding layer 120 is less than one-Nth of
the said maximum current in which the N could be 10 or a
value capable of preventing the electromagnetic shielding
layer 120 from generating significant electromagnetic wave
that is not negligible.

Please refer to FIG. 2a which illustrates an exemplary
implementation based on the embodiment of FIG. 1. As it is
shown in FIG. 24, the semiconductor circuit structure 110
includes not only the first surface 112 but also a second
surface 116 which is not covered with the electromagnetic
shielding layer 120. In other words, in consideration of per-
formance or other design requirements, the area (e.g., a radio-
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frequency circuit area or an electromagnetic-wave-free area)
that is covered with the second surface 116 will not be cov-
ered with the electromagnetic shielding layer 120. Please
refer to FIG. 256 which illustrates another exemplary imple-
mentation based on the embodiment of FIG. 1. As it is shown
in FIG. 25, the first surface 112 covers not only the electro-
magnetic radiation area 114 but also an electromagnetic-
wave-free area 118, which means that the electromagnetic
shielding layer 120 is allowed to cover an electromagnetic
radiation area and/or an electromagnetic-wave-free area.

Please refer to FIG. 3a which also illustrates an exemplary
implementation based on the embodiment of FIG. 1. As it is
shown FIG. 3a, there are a plurality of contacts 122 and a
plurality of conducting paths 130; in the meantime the plu-
rality of contacts 122 is electrically connected with the steady
voltage Vs through the plurality of conducting paths 130, so
as to ensure the voltage of the electromagnetic shielding layer
120 steady and enhance the electromagnetic shielding effect.
Please note that the conducting paths 130 may connect with
the steady voltage Vs directly, or may include an impedance
composed of one or any combination of bead, inductor,
capacitor, resistor as a partial path between the contacts 122
and the steady voltage Vs. Similar modifications can be
derived by those carrying out the present invention in accor-
dance with their demands. In addition, the layout of the plu-
rality of contacts 122 may be determined by people of ordi-
nary skill in the art in light of their demands or design
requirements. For instance, as it is shown in FIG. 35, the
electromagnetic shielding layer 120 includes several sides
while at least two of the contacts 122 are formed at the same
side of the several sides. In another scenario, as it is shown in
FIG. 3¢, the plurality of contacts 122 are distributed over at
least two of the several sides of the electromagnetic shielding
layer 120. In yet another scenario, as it is shown in FIG. 34,
each side of the electromagnetic shielding layer 120 includes
at least two of the contacts 122.

Please refer to FIG. 4 which illustrates an exemplary
implementation based on the embodiment of FIG. 1. As it is
shown in FIG. 4, the integrated circuit 100 further comprises:
an exposed pad (EPad) 140 which is fixed to the semiconduc-
tor circuit structure 110 directly or through at least one inter-
mediate layer (e.g., an insulating adhesive layer) and operable
to electrically connect with the steady voltage Vs; meanwhile,
at least one conducting path 130 is operable to electrically
connect at least one contact 122 with the exposed pad 140 and
thereby make the at least one contact 122 be electrically
connected with the steady voltage Vs through the exposed pad
140. Please note that in this implementation the exposed pad
140 and an electrically conducting surface (e.g., copper foil)
of a circuit board are joined together, so that heat dissipation
and electrical connection with a ground (i.e., the steady volt-
age Vs) of the circuit board can be realized, in which the
circuit board is independent of the integrated circuit 100.
Please further note that in this implementation the integrated
circuit 100 is packaged through a Quad Flat No Leads (QFN)
packaging process or the equivalent thereof, or through a
packaging process capable of realizing the aforementioned
connection and effect.

Please refer to FIG. 5a which illustrates an exemplary
implementation based on the embodiment of FIG. 1. As it is
shown in FIG. 54, the integrated circuit 100 further com-
prises: at least one electromagnetic shielding pin 150 oper-
able to electrically connect with the steady voltage Vs while
at least one conducting path 130 is operable to electrically
connect at least one contact 122 with the at least one electro-
magnetic shielding pin 150 to thereby make the at least one
contact 122 be electrically connected with the steady voltage
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Vs through the at least one electromagnetic shielding pin 150.
In another scenario, as it is shown in FIG. 54, the integrated
circuit 100 further comprises a grounding pin 160 which is
different from the at least one electromagnetic shielding pin
150 and operable to be coupled to a grounding voltage. More
specifically, since the voltage of the grounding pin 160 might
be affected by the operation of the integrated circuit 100 and
become unstable in comparison with the steady voltage Vs,
the scenario of FIG. 56 makes use of one or more independent
electromagnetic shielding pin 150 different from the ground-
ing pin 160 to connect the at least one contact 122 of the
electromagnetic shielding layer 120 with the steady voltage
Vs. However, in yet another scenario, the electromagnetic
shielding pin and the grounding pin could be the same as long
as the electromagnetic shielding effect is acceptable. Please
note that the integrated circuit 100 in this implementation is
packaged through one of a Quad Flat Package (QFP) pack-
aging process, a Ball Grid Array (BGA) packaging process
and a Flip Chip packaging or through the equivalent of any of
these processes. Of course other packaging processes that is
able to achieve the required connection and effect can be
adopted by the present invention.

Please refer to FIG. 5¢. In order to prevent consuming too
many pins, the integrated circuit 100 comprises not only the
elements of FIG. 5a but also a conductor (e.g. metal) 170
formed at one or more sides of the electromagnetic shielding
layer 120 and operable to electrically connect with the at least
one contact 122 through the at least conducting path 130 and
electrically connect with the at least one electromagnetic
shielding pin 150. In FIG. 5¢, the conductor 170 is a conduct-
ing ring surrounding the periphery of the electromagnetic
shielding layer 120 and located at a level/plane the same as or
different from the level/plane of the electromagnetic shield-
ing layer 120, and is operable to electrically connect with the
plurality of contacts 122 through the plurality of conducting
paths 130 and electrically connect with a single electromag-
netic shielding pin 150, so that the contacts 122 are allowed to
electrically connect with the steady voltage Vs through the
conducting path 130, the conductor 170 and the single elec-
tromagnetic shielding pin 150. Therefore it is no longer nec-
essary to use a plurality of electromagnetic shielding pins
corresponding to the plurality of contacts 122. Please note
that although a single electromagnetic shielding pin 150 is
taken for example in FIG. 5¢, those carrying out the present
invention may use more than one electromagnetic shielding
pins according to their demands or design requirements.

In the above embodiments, the electromagnetic shielding
layer 120 and a redistribution layer (RDL) may pertain to the
same level/layer, if practicable. In other words, the two layers
are formed through the same process, or the two layers are
realized through one multifunctional layer. Since the forma-
tion and application of the redistribution layer is well known
in this field, the detail thereof'is therefore omitted. Besides, as
it is described in the preceding paragraphs, the electromag-
netic shielding layer 120 could be a metal layer, and in order
to prevent the metal layer from oxidation or erosion, the
present invention may use an appropriate material (e.g., alu-
minum) to form the metal layer, implant appropriate sub-
stances (e.g., aluminum, magnesium, titanium and etc.) into a
major material (e.g., copper) to form the metal layer, or form
a protection layer (e.g., alumina film, titanium nitride or the
like) to protect the metal layer. Other similar means could be
used for making or protecting the electromagnetic shielding
layer 120 of the present invention. In addition, in the above
embodiments the electromagnetic shielding layer 120 is the
outmost layer (i.e., the topmost metal layer, the bottommost
metal layer, or the most outside metal layer) among all metal
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layers of the integrated circuit 100, which implies that the
electromagnetic shielding layer 120 is formed through the
last metal layer process; however, this is just exemplary for
understanding, not restrictive for the present invention. More
specifically, the outermost metal layer of a general integrated
circuit is usually a power and ground mesh which will be
limited to its mesh structure and thus incapable of generating
an effectual image current in response to the current of the
electromagnetic radiation area 114 for electromagnetic wave
neutralization. Even though the power and ground mesh may
generate an uncompleted image current, this image current
and the current of the electromagnetic radiation area 114
can’t be well synchronized at the same time and in the same
direction for electromagnetic wave neutralization. In other
words, the power and ground mesh itself has significant cur-
rent running therethrough, and thus the electromagnetic wave
generated therefrom can’t be negligible and offset. In view of
the above concern, though the integrated circuit 100 of the
fore-discussed embodiments might comprise a power and
ground mesh because of design requirements, the mesh
should be at a layer different from the electromagnetic shield-
ing layer 120 and the area of the electromagnetic shielding
layer 120 should be larger than the area of the power and/or
ground mesh, or the power and ground mesh and the electro-
magnetic shielding layer 120 may be located at the same layer
but electrically separated from each other, or a part of the
power and ground mesh (e.g., the power mesh or the ground
mesh) or all of the mesh is equivalent to or included in the
electromagnetic radiation area 114. In brief, the electromag-
netic shielding layer 120 is different from a power and ground
mesh, and capable of restraining the electromagnetic wave
from the power and ground mesh.

In addition to the integrated circuit 100, the present inven-
tion also discloses an integrated circuit manufacturing
method having electromagnetic shielding capability for mak-
ing the integrated circuit 100 or the equivalent thereof. As it is
shown in FIG. 6, an embodiment of this method comprises the
following steps:

Step S610: forming a semiconductor circuit structure includ-
ing a first surface which covers an electromagnetic radia-
tion area. This step is operable to form the semiconductor
circuit structure 110 of FIG. 1 or the modification thereof.

Step S620: forming an electromagnetic shielding layer which
covers the first surface and includes at least one contact.
For instance, the electromagnetic shielding layer is a metal
layer, a wave-adsorbing layer, a composite layer of metal
and wave-adsorbing materials or the like, and includes a
plurality of contacts which are distributed over one side,
several sides or the periphery of the electromagnetic
shielding layer. This step is operable to form the electro-
magnetic shielding layer 120 of FIG. 1 or the modification
thereof.

Step S630: forming at least one conducting path operable to
electrically connect the at least one contact with a steady
voltage and thereby shield off the electromagnetic wave
from the electromagnetic radiation area, wherein the cur-
rent running through the electromagnetic shielding layer is
zero or less than the maximum current running through the
electromagnetic radiation area. For instance, the at least
one conducting path includes a plurality of conducting
paths operable to electrically connect the plurality of con-
tacts in step S620 with the steady voltage respectively.
Furthermore, the current running through the electromag-
netic shielding layer is zero or less than one-Nth of the
above-mentioned maximum current in which the N could
be 10 or a value capable of preventing the electromagnetic
shielding layer from generating effectual electromagnetic
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waves. This step is operable to generate the conducting

path 130 of FIG. 1 or the modification thereof.

In addition to the above steps, this embodiment may further
comprises at least one of the following steps (not shown in the
figures):

Step S640: forming an exposed pad, which is fixed to the
semiconductor circuit structure directly or indirectly, and
operable to electrically connect with the steady voltage,
wherein the at least one conducting path is operable to
electrically connect the at least one contact with the
exposed pad and thereby make the least one contact be
electrically connected with the steady voltage.

Step S650: forming at least one electromagnetic shielding pin
operable to electrically connect with the steady voltage,
wherein the at least one conducting path is operable to
electrically connect the at least one contact with the elec-
tromagnetic shielding pin and thereby make the at least one
contact be electrically connected with the steady voltage.

Step S660: forming a conductor at one or more sides of the
electromagnetic shielding layer; and forming at least one
electromagnetic shielding pin operable to electrically con-
nect the conductor with the steady voltage, wherein the at
least one conducting path is operable to electrically con-
nect the at least one contact with the conductor and thereby
make the at least one contact be electrically connected with
the steady voltage.

Step S670: carrying out a packaging process for an integrated
circuit through one of the following processes or the
equivalent thereof: a Quad Flat No Leads (QFN) packaging
process, a Quad Flat Package (QFP) packaging process, a
Ball Grid Array (BGA) packaging process, and a Flip Chip
packaging process.

Since those of ordinary skill in the art can appreciate the
details and modifications of this embodiment by referring to
the illustrations of FIG. 1 through FIG. 5¢, which means that
the embodiments and the features thereof pertaining to the
aforementioned integrated circuit 100 can be reasonably
adopted in this method embodiment, repeated and redundant
description is therefore omitted while the remaining disclo-
sure is believed to be enough for understanding and enable-
ment.

Please note that each embodiment in this specification
includes one or more features; however, this doesn’t mean
that one carrying out the present invention should make use of
all the features of one embodiment at the same time, or should
only carry out different embodiments separately. In other
words, if an implementation derived from one or more of the
embodiments is applicable, a person of ordinary skill in the
art can selectively make use of some or all of the features in
one embodiment or selectively make use of the combination
of some or all features in several embodiments to have the
implementation come true, so as to increase the flexibility of
carrying out the present invention.

In summary, the integrated circuit and manufacturing
method of the present invention are capable of electromag-
netic shielding protection and can be realized through a
known and simplified IC process (including a wire bonding
process or an electrical-connection formation process), so
that the present invention can resolve the electromagnetic
interference problem in a cost-effective and space-saving
manner, which is superior to the prior art in the cost and
volume.

The aforementioned descriptions represent merely the pre-
ferred embodiments of the present invention, without any
intention to limit the scope of the present invention thereto.
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Various equivalent changes, alterations, or modifications
based on the claims of present invention are all consequently
viewed as being embraced by the scope of the present inven-
tion.

What is claimed is:

1. An integrated circuit having electromagnetic shielding
capability, comprising:

a semiconductor circuit structure including a first surface

which covers an electromagnetic radiation area;

an electromagnetic shielding layer covering the first sur-
face and including at least one contact; and

at least one conducting path operable to electrically con-
nect the at least one contact with a steady voltage and
thereby shield off the electromagnetic wave from the
electromagnetic radiation area,

wherein the current running through the electromagnetic
shielding layer is zero or less than the maximum current
running through the electromagnetic radiation area.

2. The integrated circuit of claim 1, wherein the semicon-
ductor circuit structure further includes a second surface
which is not covered with the electromagnetic shielding layer.

3. The integrated circuit of claim 2, wherein the second
surface covers a radio-frequency circuit area.

4. The integrated circuit of claim 1, wherein the at least one
contact includes a plurality of contacts, the at least one con-
ducting path includes a plurality of conducting paths, and the
plurality of contacts is electrically connected with the steady
voltage through the plurality of conducting paths.

5. The integrated circuit of claim 4, wherein the electro-
magnetic shielding layer includes several sides while at least
two of the contacts are formed at the same side of the several
sides.

6. The integrated circuit of claim 4, wherein the electro-
magnetic shielding layer includes several sides while the
plurality of contacts are distributed over at least two of the
several sides.

7. The integrated circuit of claim 1, further comprising:

an exposed pad, which is fixed to the semiconductor circuit
structure directly or through at least one intermediate
layer, and operable to electrically connect with the
steady voltage,

wherein the at least one conducting path is operable to
electrically connect the at least one contact with the
exposed pad and thereby make the least one contact be
electrically connected with the steady voltage.

8. The integrated circuit of claim 1, further comprising:

at least one electromagnetic shielding pin operable to elec-
trically connect with the steady voltage,

wherein the at least one conducting path is operable to
electrically connect the at least one contact with the
electromagnetic shielding pin and thereby make the at
least one contact be electrically connected with the
steady voltage.

9. The integrated circuit of claim 8, further comprising:

a grounding pin which is different from the at least one
electromagnetic shielding pin and operable to be
coupled to a grounding voltage.

10. The integrated circuit of claim 1, wherein the electro-
magnetic shielding layer and a redistribution layer of the
integrated circuit pertain to at the same layer.

11. The integrated circuit of claim 1, wherein the electro-
magnetic shielding layer is the outermost layer among all
metal layers of the integrated circuit.

12. The integrated circuit of claim 1, wherein the current of
the electromagnetic shielding layer is less than one-tenth of
the maximum current running through the electromagnetic
radiation area.
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13. The integrated circuit of claim 1, wherein the electro-
magnetic radiation area is or includes:

at least a part of a power and/or ground mesh.

14. The integrated circuit of claim 13, wherein the area of
the electromagnetic shielding layer is more than the area of
the power and/or ground mesh.

15. The integrated circuit of claim 1, which is set on a
circuit board while the steady voltage comes from the circuit
board.

16. An integrated circuit manufacturing method having
electromagnetic shielding capability, comprising:

forming a semiconductor circuit structure including a first

surface which covers an electromagnetic radiation area;
forming an electromagnetic shielding layer which covers
the first surface and includes at least one contact; and
forming at least one conducting path operable to electri-
cally connect the at least one contact with a steady volt-
age and thereby shield off the electromagnetic wave
from the electromagnetic radiation area,
wherein the current running through the electromagnetic
shielding layer is zero or less than the maximum current
running through the electromagnetic radiation area.

17. The integrated circuit manufacturing method of claim
16, further comprising:

forming an exposed pad, which is fixed to the semiconduc-

tor circuit structure directly or indirectly, and operable to
electrically connect with the steady voltage,

wherein the at least one conducting path is operable to

electrically connect the at least one contact with the
exposed pad and thereby make the least one contact be
electrically connected with the steady voltage.
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18. The integrated circuit manufacturing method of claim
16, further comprising:
forming at least one electromagnetic shielding pin oper-
able to electrically connect with the steady voltage,

wherein the at least one conducting path is operable to
electrically connect the at least one contact with the
electromagnetic shielding pin and thereby make the at
least one contact be electrically connected with the
steady voltage.

19. The integrated circuit manufacturing method of claim
16, further comprising:

forming a conductor at one or more sides of the electro-

magnetic shielding layer; and

forming at least one electromagnetic shielding pin oper-

ableto electrically connect the conductor with the steady
voltage,

wherein the at least one conducting path is operable to

electrically connect the at least one contact with the
conductor and thereby make the at least one contact be
electrically connected with the steady voltage.

20. The integrated circuit manufacturing method of claim
16, wherein the at least one contact includes a plurality of
contacts, the at least one conducting path includes a plurality
of conducting paths, and the plurality of contacts is electri-
cally connected with the steady voltage through the plurality
of conducting paths.

21. The integrated circuit manufacturing method of claim
16, further comprising:

carrying out one of the following processes: a Quad Flat No

Leads (QFN) packaging process, a Quad Flat Package
(QFP) packaging process, a Ball Grid Array (BGA)
packaging process, and a Flip Chip packaging process.

#* #* #* #* #*



